Lattice vibrations on two-dimensional Penrose lattices are investigated numerically. The resultant spectra exhibit several peaks similar to those of disordered systems. From the dependence of the vibrational phase difference and the distribution of the local elastic energy on the different boundary conditions, it is found that the lattice vibrations of this system seem to be isotropic and localized above a certain critical frequency. The spectral peaks are attributed to van Hove singularities and localization.
It has been shown that in the onedimensional quasicrystal or the Fibonacci chain, there are spectral gaps due to the quasiperiodic structure and that the spatial variations of the eigenfunctions are intermediate between localized and extended in the highfrequency region.
For icosahedral quasicrystals, phonons and phasons have been well discussed based on spatial symmetries as hydrodynamic elastic modes with long wavelengths. Anisotropic phonon attenuation due to the characteristic structural order is found while the sound velocities are isotropic.
The lattice vibrational properties of twodimensional quasicrystals have been studied numerically by several authors. ' Lattice vibrations of the Penrose lattice perpendicular to the lattice plane were investigated by Odagaki and Nguyen who found energy gaps in the spectrum due to the nonperiodic structure. They also declared the peaks in the vibrational modes around the gaps to be van Hove singularities. Kohmoto and Sutherland, on the other hand, suggested the existence of the localized modes such as the confined electronic states with zero energy in a system similar to that of Odagaki et al.
The purpose of this paper is to investigate the characteristic features in the structure of the lattice vibrational spectrum of quasicrystals. In this paper, we take twodimensional Penrose tilings consisting of a pair of rhom- bi" as the two-dimensional quasicrystal. We also take into account displacements parallel to the Penrose lattice.
The Penrose tilings are obtained by the inflation method' up Fig. 4 . The solid line denotes the exact result described in terms of the complete elliptic integral of the first kind. The force constants k and g are taken to be unity, respectively. spectrum is sparse, and there are some large gaps that cannot be seen in Fig. 4 . These gaps, however, vanish except the one with the highest frequency and the spectrum becomes denser in the larger systems because they are originated from size effect. 
